This study investigated the use of Web-enhanced instruction and an inclusion teaching case to teach pre-service teachers to adapt instruction for included limited english proficient students with disabilities. Forty participants, in 10 cooperative learning groups, analyzed the teaching case and developed an adapted lesson plan for the teacher in the case to use with the whole class and the students with disabilities. The collaborating teacher provided feedback regarding the adapted lessons online using WebCT. The participants redid the lesson after feedback. Adapted lessons were analyzed using the Adapted Lesson Analysis Guide. The analysis revealed that intense, elaborated adaptations were developed as a result of the feedback. The participants also completed the Case On-Line Project Survey and a written reflection regarding their perceptions of the project and its outcomes.
The Problem
A major challenge for teacher educators is to find a way to connect preservice student teachers with experts in the field for authentic instruction. Transfer of learning research (Cantrambone & Holyoak, 1989; Perkins & Saloman, 1988; Ross, 1987) suggests that knowledge and application must be provided in close proximity for knowledge to generalize beyond classroom learning. For teacher education, this implies collaboration and a connection between institutions of higher education (IHEs) and local education agencies (LEAs). The success of professional development schools (PDSs) and other initiatives demonstrate the potential of IHE/LEA collaborations (Hamlin, 1997; Teitel, 1997) . The nature of most college and K-12 educational systems, however, imposes significant constraints on collaboration. Time and proximity are the most obvious obstacles.
The problem for teacher educators is how to provide opportunities for pre-service student teachers to interact within authentic classroom situations and receive mentoring feedback from expert teachers. This article presents the results of an IHE and LEA collaboration using classroom cases and mentoring on the Internet to prepare elementary and secondary general education student teachers to adapt instruction for students with disabilities in an inclusive multi-cultural urban classroom.
Background And Need
Reform efforts (Stainback & Stainback, 1995; recommend the inclusion of students with disabilities into general education. Responsible inclusion guidelines and legal mandates require that students with disabilities receive reasonable accommodations in the general education classroom (Villa & Thousand, 1995) . This necessity creates the need for differentiated instruction, which is compounded in urban settings by a mix of cultures and English language proficiencies. Student teaching experiences alone may not effectively prepare general education credential candidates to include students with disabilities into their classrooms (McLeskey, Waldron, Tak-shing, Swanson, and Loveland, (2001) ; Hutchinson & Martin, 1999) . Teacher education programs must find innovative ways to reduce the steep learning curve for novice teachers entering the urban school workforce. Teaching cases have been shown to increase transfer of learning from theory to practice and improve novice teachers classroom problem-solving skills (Andrews, 1996) .
Case-Based Instruction
In teacher education, a case is typically defined as a written, problembased account of an on-the-job teaching dilemma (Shulman, 1992) . Case-based instruction has been defined as an active-learning pedagogy designed for problem analysis and problem-solving, stressing a variety of viewpoints and potential outcomes (Cranston-Gingrass, Raines, Paul, Epanchin, & Roselli, 1996) .
The Carnegie Commission (1986) and the Holmes Group (1986) recommend a case-based approach to improve teacher education. This recommendation has led to a dramatic increase in the number of credentialing programs using cases. A survey of teacher education programs in 1989 (Howey, 1989) found that only 25% of faculty reported the use of case studies or case analyses in their courses. Elksnin (1998) found that 78% percent of special educators surveyed had been using cases in their courses for at least two years.
There is increasing anecdotal and some empirical evidence that case-based instruction improves a novice teacher's classroom decision-making and problem-solving skills with diverse groups. Klienfeld (1991) studied student teachers' understanding of minority populations before and after role plays using cases. She found that after the role plays, students knew the cultural issues and could identify possibilities for action. Tillman (1992) compared the use of problem solving cases in cooperative learning groups with the use of a traditional lecture format while teaching general education student teachers about mainstreaming special education students. The case method group performed better than the lecture group in solving a classroom case problem during the assessment phase. Andrews (1996) found that analyzing inclusion cases increased student teachers' classroom problem-solving and planning skills in a mainstreaming course. Krapf (1998) reported that using cases in a special education credential program improved interns' pedagogical content knowledge regarding inclusion of life skills into content area instruction.
As evidence begins to accumulate in favor of case-based instruction, teacher educators are not asking "Will we use cases? " but, instead, are asking "How will we use cases?" One response to this question is the merger of casebased instruction with Web-based instruction (Herbert, 1999; Merseth & Lacey, 1993) .
Web-Enhanced Instruction
The World Wide Web is changing how we view the world and, more importantly, how we communicate. There are varied ways that the Internet is used in higher education, from email to distance learning, all providing more opportunities for communication and collaboration. Somewhere in the middle of this continuum is the Web-supported course. Various Web-support software packages have been developed to augment instruction and support learning.
The integration of Web-supported teaching and case-based teaching has added a new dimension to the application of learning by allowing students to interact with a case in more than one way and in more than one setting. Merseth and Lacey (1993) discuss the advantages of using Web-based cases in teacher education. They argue that the Web allows asynchronous case-discussions as electronic communities of inquirers are developed. On-line discussions tend to evolve from specific and contextual topics to broader conceptualizations.
A Web-enhanced case-based instruction model provides instant and varied collaboration forums, which may promote cognitive flexibility by criss-crossing domains (Spiro, Vispoel, Samarapunguan, & Boerger, 1987) . Another possible advantage is readily accessible shared learning contexts (Bransford & Johnson, 1972) . In addition, captured communications in cases allow for reflection and elaborated planning (Andrews, 1997) . Collaboration, cognitive flexibility, shared learning, and reflection are known factors that, over time, can contribute to a teacher's progression along the continuum from novice to expert (Berliner, 1986) .
Purpose of the Study
The purpose of the present study was to analyze outcomes of a Webenhanced case-based model of instruction in a teacher education program course intended to prepare student teachers for the inclusive classroom. The study asked the following. 
Method
This descriptive study examined outcomes of pre-service teachers analyzing a case on the Internet, adapting curriculum for the classroom depicted in the case, and collaborating online with other pre-service teachers as well as the actual classroom teacher of the students in the case.
Three data sources, two qualitative and one quantitative, were used to develop a varied data pool for in-depth analysis. The qualitative sources were comparative analyses of adapted lessons before and after feedback and the categorization of emerging themes in participants' written reflections after the intervention. The quantitative source was a survey, asking participants' perceptions regarding changes in attitudes and abilities as a result of the intervention.
Participants
Participants were 40 pre-service teacher education credential students in three sections of a required course titled, Teaching Exceptional Children. The course focused on teaching students with disabilities in the general education classroom. The majority of the pre-service students were credential candidates enrolled in either an elementary or secondary credential program; six were were female and 14 were male with ages ranging from 19 to 38 years. Amount of student teaching experience ranged from zero to two semesters, depending on the students' stage in their credential program. Only 2 of the 40 students reported having previous classroom experience with students with disabilities (see Table   1 ). All had prior instruction and experience in developing teaching units and lesson plans for the multicultural urban K-12 classroom. All participants reported having previous experience using email and the Internet, ranging from limited use to somewhat experienced. Two persons had some prior experience with Web-enhanced instruction and 10 had used cases in other courses.
Setting
The study was conducted at a private university located in the heart of a large urban area. While students entered this course feeling unprepared to work with students with disabilities, they were willing and motivated to learn. The course instructor was a professor experienced in the field of special education.
The course was held in a well-equipped room that was modeled after an actual school classroom, with an adjacent computer lab. The course was augmented by a Web-based course environment, WebCT (WebCT, 2001 ).
WebCT provides instructional support to courses with the following features: (a) student access to teaching lecture notes, agendas, and assignment calendars, (b) quiz-taking and scoring capabilities, (c) course-contained email system, (d) bulletin boards to inform students of new information and to support posting of discussions, (e) chat group facilities, (f) individual note taking records, (g) sources for obtaining information such as glossaries and references, (h) instructor monitoring of student Web site use, (i) record-keeping and grading capabilities, and (j) communication and problem-solving activities using teaching cases.
Students were able to log on to WebCT from the university laboratory or from home. The university provided free Internet access to registered students for this purpose. WebCT was only accessible with a password to those enrolled in the course; therefore others outside the study were not able to read, or react to, the case. A classroom teacher with 15 years of fifth grade experience in urban multicultural settings from a nearby inner-city school district with served as the collaborating teacher. The collaborating teacher had access to WebCT and provided the online feedback to participants regarding their responses to the case.
Instrumentation
Four instruments were developed for the study: (a) a classroom teaching case, (b) an on-line lesson planning tool, (c) an adapted lesson analysis guide, and
Case development. The classroom case was jointly developed by the researcher and the collaborating teacher based on the teacher's classroom experiences. The two students with disabilities described in the case were actual students in this teacher's fifth grade class. (See Appendix A for a case excerpt, which includes classroom and student descriptions.) The teacher wrote a description of the fifth grade classroom and the students, student assessment information, and individual education program for the two students with disabilities. The students with disabilities are also limited English proficient, which means that English is not their primary language. The researcher, a special education professor who was also the course instructor, organized the teacher's descriptions into a case format for analysis that required application of course content. A question was posed at the end of the case, asking the readers to develop a classroom lesson that would address the needs of the two students with disabilities and challenge the rest of the class.
The fifth grade teacher read and approved a draft of the completed case for content validity; the case was piloted twice in different sections of the same course for response reliability. The pilot study employed the same procedures as the actual study. After the first pilot, student information in the case was simplified to reduce confusion.
On-line lesson planning tool.
A simple lesson-planning outline was devised by the researcher and the collaborating teacher to be placed on WebCT to guide student teachers to develop and then modify and adapt the lesson (see Appendix B). The planning tool is an online version of the typical lesson plan form, with the addition of prompts that focus students on specific student characteristics and learning needs related to disabling condition and ethnicity and linguistic diversity. The planning tool was used effectively during the pilot with no noted concerns. The collaborating classroom teacher verified that the planning tool requested all components necessary for an effective lesson plan.
Adapted lesson analysis guide. The collaborating teacher responded to the online case responses from her own knowledge and experience of her class, however, the researcher and teacher also agreed upon a definition of adaptation and the guiding factors to consider when responding to the participants. An adaptation was defined as any adjustment or modification in the classroom environment, instruction, and materials used for learning that enhances a person's performance or participation in an activity (Udvari-Solner, 1995) .
The Adapted Lesson Analysis Guide was based on Hutchinson's (1996) two categories of quality adaptations for inclusive practices in cases: (a) inclusive with intensity, and (b) scratching the surface. The plan used in the present study contained three categories (see Appendix C). In the first category, Surface
Adaptations, adaptations usually involved changing materials or rules, but had no adapted teaching or reference to individual needs. It is important to note that surface adaptations are fine to use, but they are often not sufficient. The second category, Intense Adaptations, contained adaptations that facilitated actual student participation and learning. These included: (a) a series of actions to insure student success rather than one isolated incident, (b) tiered assignments designed to target more than one learning level, or (c) accommodations for students strengths, not just weaknesses. The third category was Intense Adaptations with Elaboration. In this category, intense adaptations were described in depth, demonstrating increased participant reflection and effort.
Survey development. A survey was designed to examine students' perceptions regarding learning outcomes and attitudes as a result of studying and responding to a case on WebCT. The questions on the survey were developed from a synthesis of the literature about: (a) the use and benefits of cases in teacher education (Merseth, 1991; Shulman, 1992; Sudzina, 1999; Sykes & Byrd, 1992) , (b) the use of cases to prepare teachers to teach diverse groups (Andrews, 1997 , Mostert, 1995 Tillman, 1992) , (c) the pros and cons of Web-based instruction in teacher education (Kent, 1999; Smith & Jones, 1999) , and, (d) responses elicited from the students who participated in the pilot. Fourteen items on a Likert scale (range 1-5) were developed to assess responses. The survey was pretested during the two pilot sessions and responses were analyzed for consistency using SPSS statistical software (r = .74).
Specifically, the survey asked 15 questions about perceived changes in student teacher thinking and skill level as a result of the intervention. The items covered two general areas: (a) the perceived effect of using cases to adapt curriculum and instruction for the diverse needs of included students with disabilities, and (b) the perceived effect of online collaboration on reflection and subsequent ability to improve adaptations. The responses (i.e., strongly agree to strongly disagree) were coded from 5-1 (positive items) and 1-5 (negative items).
(See Appendix D.)
Procedures
The study was completed in three phases: preparation, intervention, and assessment.
Preparation phase. After obtaining demographic information from a questionnaire, the researcher/instructor organized the participants into heterogeneous cooperative learning groups of four. The members of each group included a mix of gender, ages, ethnicity, credentialing programs, and a range of student teaching and reported experiences with disabilities. Basic instruction and guided practice regarding learning characteristics and needs of students with disabilities, methods for adapting curriculum and instruction, cooperative learning, classroom case analysis, and the use of WebCT were provided in class over a four-week period. The case and the lesson planning tool were uploaded to
WebCT .
Intervention phase. The case analysis and adaptation project was implemented before, during, and after two 120-minute class sessions. At the class session prior to the intervention, participants were told that during the next class session they would be analyzing a classroom case and adapting curriculum and instruction for the students presented in the case. They were asked to review the case on the Internet at home, chat online with other class members about the case, and come to the next session with ideas about student needs and possible lessons for the class. There was no restriction regarding the subject matter of the lessons.
Due to the structure of WebCT, the researcher/instructor was able to note the amount of time each student was working online and follow the chat group discussion threads.
When participants came to the next class session, they met in their cooperative learning groups to prepare for a general class discussion about the students with disabilities and classroom issues presented in the case. After the class discussion, groups met again to brainstorm effective lessons for the class that would also include the students with disabilities described in the case. They also discussed accommodations and adaptations for successfully including these students, keeping in mind the needs of the class as a whole. Once this preliminary planning was complete, the groups worked cooperatively in the computer lab to adapt lessons of their choice, using the online curriculum planning tool.
During the week after the case analysis and curriculum-adapting class session, the collaborating fifth grade teacher of the class in the case logged on to
WebCT and, at her convenience, studied the submitted lessons, looking for feasibility of use in her class. She wrote detailed comments, questions, and suggestions and submitted them in the Comments section of the Web curriculum adaptation tool. Her comments were influenced by, but not limited to, the Adapted Lesson Plan Analysis Guide. Comments and suggestions were based on her extensive classroom experiences with the students described in the case and similar fifth grade students.
The student teacher participants were able, at any time, to log on from home, review her comments, and discuss their comments with their group members. At the next class session, student teachers met in their groups, logged on to WebCT and studied the fifth grade teacher's comments. They revised their lessons based on the fifth grade teacher's comments and responded back to the teacher via WebCT, answering questions and providing additional information about how they would deliver the adapted lesson. The researcher/instructor compared the before-feedback and after-feedback lessons, using the Adapted Lesson Analysis Guide. The collaborating teacher also reviewed the comparisons.
Descriptive assessment phase. At the following class session, participants wrote reflections about the process (see Appendix E) and completed the survey.
While the case intervention was mandatory because it was incorporated into the class syllabus, the surveys and the reflection papers were voluntary and remained anonymous in order to protect the rights of human subjects. All participants completed the surveys and wrote reflections.
Data Analysis
Data were analyzed using two qualitative measures and one quantitative measure. The first measure was the qualitative analysis of the adapted lessons, using the Adapted Lesson Analysis Guide. The second qualitative measure was a categorization of emerging themes (Patton, 1990 ) from the reflections. The researcher and collaborating teachers agreed upon the lesson analysis outcomes and the emerging themes.
Data from the survey were considered continuous because respondents chose between points on the scale (e.g., a score might be 1.5). Mean scores and standard deviations were obtained from responses on two survey item clusters, learning from teaching cases (eight items) and the use of Web-based instruction in the course (seven items). Mean scores and standard deviations were also found for five of the items (across clusters) that specifically addressed adapting instruction.
Results
Data from the study's quantitative and qualitative measures are presented in this section, including lesson adaptation frequency counts, survey response means and standard deviations, and reflection themes.
Adapted Lesson Analysis
Ten four-member cooperative learning groups participated in the study.
The collaborating teacher analyzed and responded to 10 adapted lessons. On the first adaptation attempt (before feedback), all 10 groups submitted lessons containing surface adaptations, such as having the students sit next to the teacher, changing the seating plan, telling the students to complete fewer items on a worksheet, or having the students do an easier assignment. Four out of the 10 also included one or two intense adaptations, such as using a buddy on a regular basis, and creating cooperative learning teams. After feedback from the collaborating teacher, all of the groups expanded their adaptation ideas enabling the students with disabilities to participate in the lesson activities. Three of the groups elaborated extensively about ways to enable the students with disabilities to learn from the lesson.
The total pre-feedback (25) and post-feedback (25) surface adaptations remained constant, while the total intense adaptations increased from 5 to 23 after the feedback. There were no elaborations before the feedback, however, after the feedback groups made a total of 11 elaborations. The lesson adaptations appeared to fit into three categories: (a) teacher changing instructional practices, (b) series of actions beyond the actual lessons, and (c) varying ways for students to demonstrate mastery.
The first category of suggestions that emerged, teacher changing instructional practices, included using a multi-sensory presentation, making sure the lesson was appropriately paced, using visual aids, demonstrating, modeling or talking through a task, and asking multi-level questions so there would be some questions that every student could answer. The second category represented a series of actions that went beyond the actual lesson, such as pre-teaching key concepts, providing opportunities for the student to become part of a peer support group, and meeting with the student to become co-investigators regarding ways to involve the student. The third category encompassed varying ways that the student can demonstrate mastery, such as allowing a student to create the assignment, building in ways to allow for a student's strengths, and changing response mode (e.g., computer, oral responding, dictating). 2. Adapting instruction using cases based upon real students helped me to apply my knowledge and skills.
Survey Responses
4.8 .4
3. Responding to cases caused me to explore my own beliefs about teaching.
.69
4. I prefer direct instruction and discussion over the use of case analysis when learning about teaching to diversity.
.64
6. The use of cases increased concern about my ability to adapt curriculum.
.91
7. The issues raised in cases caused anxiety about beginning teaching. The mean score of all participants (range=1 low-5 high) for the total of eight items in the cluster supporting use of cases was 4.0 (SD=.68), indicating support for case-based instruction. The mean score for all participants on the item regarding concern about ability to make adaptations was 2.4 (SD=.91), indicating that the project may have increased their concern about being able to make adaptations. The score on this item appears to have negatively skewed the results of the case-based instruction cluster.
The mean score for all participants on the seven cluster items regarding the perceived effect of Web-based instruction was 4.3 (SD=.38). This indicates high agreement with the notion that the online collaborative aspect of the project was a positive factor.
The means and standard deviations of the scores on the five items (i.e., items 1, 2, 6, 9, 12, across both clusters) that focused specifically on perceived ability to adapt instruction was 3.9 (SD=.80). It appears that most participants agreed that the project increased their ability to make curricular and instructional adaptations for differing student needs.
Reflections
Three consistent themes emerged from the reflection papers. Table 4 presents key examples of the comments in the reflections by theme. 
Theme 1-Level of Confidence Regarding Teaching Students with Disabilities
The case heightened my concern because it seemed so realistic that I could see myself in the situation. However, analysis and discussion made teaching errors and alternatives seem obvious, so my confidence improved.
At first my concerns were increased because I felt this was something I was not prepared to do. After discussion, I realized things were going to be easier than I was panicking about.
The case really helped me-and I think of the examples often.
I learned about a classroom culture that encourages modifications yet does not ignore the importance of the whole social environment.
I feel I can begin with the idea that we must start where a student is and allow the student to lead the curriculum.
Theme 2-Effects of Collaboration
Cases are valuable learning tools that promote cooperative learning and learning from each other.
I enjoyed working in small groups and brainstorming ideas with other students. Participation in case discussions is a good way to involve students in the class.
I loved the cases and learned a lot from the people in my group as well as the class discussions about them! Collaboration with others is important because the education of students is a collaborative effort.
The lesson was a community-builder for all! Theme 3-Effects of Using a "Real" Classroom Case I think the case was realistic and a challenge to analyze.
The cases were practical examples of situations you may encounter-they were helpful in reducing my fears about student teaching.
The use of a real case encouraged creating and devising solutions. The cases are a positive class component.
I thought it was very helpful studying the case, but I did feel high anxiety and frustration at the ease at which I could observe the situation and yet the difficulty of actually being in it-and the discrepancy between.
The theme most often mentioned was increased confidence regarding working with students with disabilities, although a few wrote that they still had some fears. The next most common theme was the positive effect of collaboration in general, both online with the classroom teacher and working in cooperative learning groups. They especially liked the asynchronous nature of the collaboration because it added a highly valued factor, contact time. The last emerging theme emphasized the benefit of the practical application of knowledge using a case of a real versus hypothetical classroom. They believed that they had actually experienced some of what could happen in their own future classrooms.
Discussion
Results from all three measures in the study supported the use of Webenhanced case-based instruction with pre-service general education teachers in preparation for the inclusion of students with disabilities. Findings also show, however, that some of the participants state that the project increased their concern about their ability to adapt instruction for students with disabilities. This result shows a disparity between a perceived increased ability to adapt (Item 1, M=4.2) and an increased concern about their ability to adapt (Item 6, M=2.4).
This disparity may be explained by the Hall and Hord (1987) concernsbased adoption model (CBAM). The CBAM postulates that level of concern increases after initial exposure to a new experience or innovation. Concerns develop about the management of an innovation as experiences and skills expand.
This is just one of the CBAM's seven natural stages of concern and is not considered negative, unless the concerns are never addressed. Therefore, van den Berg and Ros (1999) recommend that a series of small, short-term projects be implemented to address concerns and assist teachers to develop professionally. It is possible that continued use of interventions such as those used in the present study will move pre-service teachers through the stages of concern and along the professional development continuum from novice toward expert. Spiro et al's (1987) cognitive flexibility theory provides another possible explanation for the findings of this study. They argue that it is important to structure instruction so that students develop multidimensional, interconnected knowledge units that can be flexibly re-assembled when confronted with new problems. Case-based instruction provides the opportunity for novices to see situations from many dimensions, to obtain multiple viewpoints, and compare one case with another. While student teachers in a general education credential program may have been taught the essential teaching skills, they are often rigid in their thinking about teaching and lack the experience to realize that skills may be applied in various ways to diverse learners. Being presented with reality-based inclusion cases and a Web collaboration format, they were able to apply their skills and ideas, find out from the real teacher if they work, reflect, collaborate, and try again. Many applications may begin to create flexible and multidimensional thinking and planning.
Conclusions
Web-enhanced case-based instruction has been found to be a powerful model for linking theory and knowledge with practice in teacher education.
Although courses preparing general education teachers for the inclusion of students with disabilities are successful at teaching and discussing theories and needed skills, there is little opportunity for application. Collaboration between the university and a local school makes it possible to use a real-life case and to provide mentoring feedback from the actual case teacher on the Web. This collaboration bridges the communication and application gap and may begin to reduce the steepness of the learning curve from novice to expert.
